Purpose/Objectives: To identify and compare symptom clusters in individuals with chronic health problems with cancer as a comorbidity versus individuals with chronic health problems who do not have cancer as a comorbidity and to explore the effect of symptoms on their quality of life.
characteristics or clinical situations (yarbro, Frogge, & goodman, 2004) . The symptoms in a cluster may not share the same etiology; however, symptoms in a cluster can influence one another (Dodd, Janson, et al.) . identifying the unique symptom clusters that patients with chronic health problems and cancer experience is important because the knowledge may direct interventions for the prevention and management of the symptom clusters.
Background Symptom Clusters in Patients With Cancer
most patients with cancer experience a high number of concurrent symptoms, ranging from 3-18, depending on the population being studied and the type of symptom questionnaire used (carr et al., 2002; cooley, 2000; miaskowski et al., 2006; sarna, 1998; vainio & Auvinen, 1996) . increasingly, research is focusing on identifying specific symptom clusters, and a growing body of literature describes specific symptom clusters in patients with cancer (Barsevick, Dudley, & Beck, 2006; Broeckel, Jacobsen, Horton, Balducci, & lyman, 1998; Fox & lyon, 2006; gaston-Johansson, Fall-Dickson, Bakos, & Kennedy, 1999; gift, Jablonski, stommel, & given, 2004; Jacobsen et al., 1999) .
Symptom Clusters in Patients With a Primary Cancer Diagnosis and Comorbid Conditions
several studies have examined symptom clusters in individuals with cancer who have comorbid conditions (Deimling, Bowman, sterns, Wagner, & Kahana, 2006; Dodd, miaskowski, West, Paul, & lee, 2002; gift et al., 2004; given, given, Azzouz, & stommel, 2001) . Only Deimling et al. focused on survivors beyond the initial diagnosis and treatment period. They evaluated comorbidities and persistent cancer-related symptoms in a sample of 321 long-term (five or more years) older adult survivors of breast, prostate, or colorectal cancer. survivors reported an average of 3.7 (sD = 2.4) comorbid health conditions, with 50% of the sample reporting four or more comorbidities. survivors reported experiencing, on average, 3.5 (sD = 3.0) concurrent symptoms and attributed approximately one ( -X = 0.8; sD = 1.5) symptom to their experience of cancer. The most prevalent symptoms attributed to cancer were urinary incontinence (ui), hair loss, pain, diarrhea, numbness, bowel incontinence, and swelling (Deimling et al.) .
The Influence of Cancer on Long-Term Health Outcomes
large-sample, population-based studies have provided good evidence that individuals with a history of cancer have more negative health outcomes compared to individuals without such a history, regardless of number of years since cancer diagnosis (Hewitt, rowland, & yancik, 2003; Keating, norredam, landrum, Huskamp, & meara, 2005; yarbro et al., 2004) . specifically, individuals with a history of cancer have been shown to have greater loss of productivity, be less able to work, have poorer health status, and have greater need for assistance with activities of daily living than those without a history of cancer (Hewitt et al.; Keating et al.; yarbro et al.) .
in a population-based study using data from the 2002 wave of the Health and retirement study, Keating et al. (2005) highlighted the complex relationship among cancer, other chronic health problems, and physical and mental functioning. They compared 964 long-term (more than four years) cancer survivors with a cohort of 14,330 individuals with no history of cancer. They found that cancer survivors were significantly more likely to have been diagnosed with lung or heart disease, arthritis, or diabetes; were more likely to experience frequent pain and ui; and were more likely to have limitations in their daily activities. using a logistic regression model, they found that approximately half of the reduction in perceived health between those with and without a history of cancer was associated with the presence of chronic health problems.
Influence of Cancer and Chronic Health Problems on Symptom Experiences
in addition to Keating et al.'s (2005) findings regarding the increased incidence of pain and ui in cancer survivors, five other studies have compared symptom experiences in patients with and without cancer. Only one of five studies (reyes-gibby, Aday, Anderson, mendoza, & cleeland, 2006 ) also systematically evaluated the influence of chronic health problems. Broeckel, Thors, Jacobsen, small, and cox (2002) evaluated sexual functioning in 58 long-term ( -X = 7.65 years) breast cancer survivors who had received adjuvant chemotherapy compared to 61 age-matched women with no history of cancer. compared to healthy controls, breast cancer survivors reported worse sexual functioning, fatigue, depression, hot flashes, and vaginal dryness.
carpenter, Johnson, Wagner, and Andrykowski (2002) compared hot flashes, mood, affect, and hot flash interference with quality of life (QOl) of breast cancer survivors and agematched healthy women. They found that survivors had more frequent, distressing, and longer hot flashes than age-matched women. They also reported more negative affect and greater hot flash interference with QOl. However, the researchers found no significant differences in mood between the two groups (carpenter et al.) .
in a study comparing symptoms experienced by older women with (n = 18) and without (n = 24) a history of breast cancer, Heidrich, Egan, Hengudomsub, and randolph (2006) found that of 37 symptoms, only "aching" was reported more frequently by women with a history of breast cancer. in addition, women with a history of breast cancer were as likely to attribute their symptoms to aging and chronic health problems as were women without a history of breast cancer.
in a study comparing patients with cancer to depressed patients and nonpatient adults, Anderson et al. (2003) found that patients with cancer (n = 354) reported more severe fatigue, fatigue interference with life activities, and sleep disturbance than nonpatient community-dwelling adults (n = 290) but less than depressed patients (n = 72).
Finally, reyes-gibby et al. (2006) used a nationally representative sample of community-dwelling adults older than 50 and found a higher prevalence of pain, fatigue, and depression among those who had a history of cancer (n = 2,161) compared to those who did not (n = 15,049). in addition, they evaluated predictors of symptom clusters (two or more of the symptoms) and found that having a history of cancer increased risk (odds ratio [Or] = 1.31) of experiencing symptom clusters, even after controlling for gender, race, education, insurance status, and number of comorbid conditions. in the final model, they concluded that having a history of cancer, being female, having a lower level of education, and having more comorbid conditions increased the risk for experiencing two or more of the symptoms in the cluster of fatigue, pain, and depression. Although reyes-gibby et al. examined symptom clusters in individuals with a history of cancer and examined the role of the number of comorbid conditions, they did not identify the types of comorbid conditions that influenced symptom clusters.
To date, no studies have evaluated the influence of cancer as a comorbidity on symptoms and symptom clusters for individuals with chronic health problems. As the number of cancer survivors increases, healthcare professionals will need to understand whether a history of cancer uniquely influences the symptoms experienced by individuals with other chronic health problems. This is an important area of research because patients with chronic health problems tend to experience multiple concurrent symptoms, which may have a negative effect on patient outcomes such as functional status and QOl (Beck, Dudley, & Barsevick, 2005; Dodd, miaskowski, & Paul, 2001) . Therefore, the purpose of this exploratory, secondary analysis was to identify and compare symptom clusters in individuals with chronic health problems with cancer versus individuals with chronic health problems who do not have cancer. The secondary aim was to compare the number and types of comorbid chronic health problems for individuals with and without a history of cancer and to explore the effect of symptoms on QOl.
Methods
This exploratory study was a secondary analysis of existing comorbidity and symptom data collected during baseline assessment for two independent studies of subjects with chronic health problems with and without cancer. study 1 was an investigation of the efficacy of an intervention to improve medication adherence in patients with rheumatoid arthritis (rA) (national institutes of Health, r01-nr04554). study 2 was an investigation of the efficacy of an intervention to decrease relapse rates following pelvic floor muscle training for ui in older adults (national institutes of Health, r01-nr04304). Only complete cases from each study were used for the secondary analysis. cases with incomplete data were omitted.
Measures
comorbidity was measured in studies 1 and 2 with the same self-report measure, the comorbidity Questionnaire, which is modeled after the charlson comorbidity index (charlson, Pompei, Ales, & macKenzie, 1987) . The comorbidity Questionnaire, developed in the center for research in chronic Disorders (crcD) in the school of nursing at the university of Pittsburgh, is comprised of a self-report of comorbid conditions and symptom assessment. it covers 32 potential comorbid conditions. The conditions first are classified as present or absent. if present, they are classified further to examine whether the condition (a) was diagnosed by a healthcare provider, (b) was present in the past five years, (c) is being treated, (d) required hospitalization, or (e) decreased the subject's QOl. in addition to reporting detailed information with respect to each comorbid condition, subjects with cancer are asked to indicate (a) whether the cancer is controlled completely, (b) whether the cancer has spread from its original site, and (c) the primary site of the cancer.
The symptom assessment portion of the tool evaluates 32 symptoms. Presence or absence of each symptom is determined first, followed by a rating of whether each symptom has decreased QOl on a five-point likert scale ranging from 0 (not at all) to 4 (extremely). internal consistency of the measure using a cronbach alpha was 0.93 in a sample of adults with diabetes. Work is ongoing to further develop the psychometric properties of the comorbidity Questionnaire.
Demographic characteristics of participants from the two studies were assessed using the crcD sociodemographic scale, which measures sociodemographic and socioeconomic attributes of subjects. The socioeconomic portion of the questionnaire was adapted from income and educational questions used in the 2000 u.s. census.
Procedure
The study was approved by the university of Pittsburgh's institutional review board. With permission from the principal investigators of studies 1 and 2, an honest broker (who replaces study data identifiers with codes) was given passwordprotected access to the crcD server to retrieve data from the crcD comorbidity scale and the crcD sociodemographic scale. The data were merged, and a de-identified dataset was created for the secondary analysis. no unique identifiers were available in the dataset; thus, identifying any subjects from the data used in the secondary analysis was impossible.
Statistical Analysis
Data were analyzed with sPss ® version 13 (sPss inc.) and mplus ® version 4.2 (muthén & muthén). initially, the researchers performed exploratory data analysis to describe the total sample and the independent contributing studies and to screen the data for accuracy of response, outliers, missing data, and the statistical assumptions that underlie the methods applied to address objectives of the study. no aberrant data values were identified; the amount and pattern of missing data were assessed by participant and by variable and were found to be missing completely at random. no outliers were found in the sociodemographic variables; however, in some instances, univariate outliers were identified for the symptom indicators and the corresponding QOl ratings because of sparsely populated (< 10%) category levels. For categorical demographic variables (e.g., race) and symptom-specific QOl ratings, categories were meaningfully collapsed as necessary. unless otherwise stated, a more conservative testwise level of significance of 0.001 was used given the number of tests of hypotheses being performed. The Kruskal-Wallis test (using the H statistic) was used to compare groups based on the four combinations of the contributing studies and history of cancer on continuous type descriptors that were nonnormally distributed (e.g., age), whereas chi-square type tests of independence were applied to compare the distribution of data for categorical descriptors across groups. Appropriate chi-square type tests of independence also were used to compare the prevalence of individual symptoms between studies (ui versus rA) as well as between history of cancer versus no history of cancer. if cell sizes were sparse, exact methods, such as the Fisher exact test, were used for group comparisons of categorical descriptors, symptoms, and collapsed QOl ratings.
To identify symptom clusters and descriptively compare them across the cancer combinations, exploratory factor analyses were undertaken on the binary symptom variables for the total sample and for each contributing study and by cancer history. using mplus, the researchers conducted binary-variable exploratory factor analyses with list-wise deletion of missing data using tetrachoric correlations. Because some of the cells in bivariate contingency tables for symptoms were sparse, the more robust estimation method of weighted least squares mean and variance adjusted was used, which yields robust mean-and variance-adjusted fit statistics that are less sensitive to departures of normality. For each of the subsamples, several symptom variables needed to be dropped from the analysis because of the presence of empty cells in multiple 2 x 2 contingency tables. multiple criteria were used to decide the number of factors to retain, including eigenvalues (number greater than one and screeplot), the robust chi-square test of fit (p value greater than 0.05), the root mean square residual (rmsr) (less than 0.05), the root mean square error of approximation (rmsEA) (less than 0.06), estimated residual variances (no negative values), and the pattern of factor loadings (in terms of expectation and interpretability). varimax rotation was used to simplify the factor structure and increase the interpretability of the factors. The symptom clusters were defined as factors having symptoms with factor loadings of 0.40 or higher from the final rotated solution. The percentage of the variance explained for the individual symptom variables was computed as the sum of the squares factor loading for each factor explained.
The symptom clusters were defined to be those factors having at least three symptoms with factor loadings of 0.40 or higher in the rotated solution. in the rare instance when a symptom loaded on more than one factor, the symptom was attributed to the factor with the highest loading value. The percentage of the symptom variance explained by a reported symptom cluster was based on the sum of the squared loadings for that symptom cluster from the orthogonal solution. The total percentage of symptom variance explained considered all factors retained, including the reported symptom clusters.
Results
The sample for study 1 (see Table 1 ) was comprised of 639 adults with rA aged 19-85 years ( -X = 59.5, sD = 11.9). consistent with the overall rA population, the sample was predominantly female (81%, n = 516) and white (92%, n = 590.) most were currently married (66%, n = 421) and either retired (29%, n = 186), employed part-time (21%, n = 137), or disabled and unable to work (19%, n = 123). All but one subject had some form of health insurance.
The sample for study 2 was comprised of 407 men and women aged 60 years or older ( -X = 76.9, sD = 8.2, range = 60-98) who self-reported ui at least twice a week for a minimum of three months. nearly 40% were homebound. The sample was mostly white (95%, n = 385), widowed (49%, n = 201), and retired (91%, n = 370). Almost all had health insurance (99.8%, n = 406).
in general, subjects in study 2 were older than those in study 1. Although both samples were populated by more women than men, study 2 had more men than study 1. Furthermore, more subjects in study 2 had not completed high school and fewer of them had completed any education beyond high school. Finally, more subjects in study 1 indicated that they were multiracial than those in study 2.
Prevalence of Cancer
A total of 154 (15%) subjects had a history of cancer (excluding nonmelanoma skin cancer), 56 (9%) of those in study 1 and 98 (24%) of those in study 2. subjects with ui were three times more likely to have a history of cancer than those with rA (Or = 3.3, 95% confidence interval [ci] = 2.30, 4.70). Breast cancer was the most common malignancy in both samples (n = 20, 3% in study 1; n = 32, 8% in study 2). Prostate cancer (n = 23, 6%) was the second most common malignancy in the ui sample, whereas melanoma (n = 11, 2%) was the second most common type in the rA sample (see Table 2 ). The only types of cancer with significantly different prevalence in the two samples were breast, colon, and cervical. Each of those three types of cancer was significantly more likely to be reported by study 1 subjects than by study 2 subjects. ui subjects were 1.6 times more likely to report having had breast cancer (95% ci = 1.10, 2.30; p = 0.001), 3.3 times more likely to have had colon cancer (95% ci 1.20, 9.10; p < 0.001), and 7.8 times more likely to report having had prostate cancer (95% ci = 2.10, 29.50; p < 0.001) than those with rA. sixty-nine (45%) of the 154 subjects with cancer reported that it had been diagnosed in the past five years. most subjects were not currently receiving cancer treatment (n = 108, 70%), reported that their cancer was completely controlled (n = 145, 97%), and had no known metastasis (n = 145, 94%). most reported that cancer had no or only a slightly negative impact on their QOl (n = 127, 83%).
Symptom Clusters in Individuals Who Have Cancer as a Comorbidity
subjects were questioned about the presence of a variety of symptoms. They reported a mean of 7.8 (sD = 4.3) symptoms. The most common symptoms reported were joint pain (n = 829, 80%), fatigue (n = 622, 60%), mobility problems (n = 576, 55%), back pain (n = 527, 51%), and generalized pain (n = 481, 46%). Table 3 compares the prevalence of symptoms between the two study groups. subjects with rA reported an average of 8.2 (sD = 4.6) symptoms compared to 7.1 (sD = 3.7) among ui subjects (p < 0.001). The following symptoms were significantly more likely to occur in subjects with rA than in those with ui: joint pain, fatigue, generalized pain, insomnia, arm or leg weakness, weight gain, itching, night sweats, skin rash, diarrhea, nausea, and weight loss. The only symptoms that were significantly less likely to occur in subjects with rA were frequent urination and problems with balance and hearing.
The researchers also compared the prevalence of the assessed symptoms among subjects who did and did not have a history of cancer. subjects with and without a history of cancer reported the same number of symptoms ( -X = 7.8 + 4.2 and -X = 7.8 + 4.4 symptoms, respectively). subjects with a history of cancer were significantly more likely to report leaking urine (72%) than those without a history of cancer (48%, p < 0.001; Or = 2.76, 95% ci = 1.86, 4.02). no statistically significant differences (p < .001) were found in the prevalence of any other symptoms among subjects who did or did not have a history of cancer. However, a number of trends appeared (p = 0.03-0.002). more subjects with a history of cancer reported frequent urination (47%) than those without a history of cancer (38%, p = 0.03). The following symptoms were reported by fewer subjects with a history of cancer than by those without cancer: joint pain (72% versus 81%; p = 0.01), generalized pain (36% versus 48%, p = 0.006), and arm or leg weakness (23% versus 33%, p = 0.02).
using binary exploratory factor analysis with varimax rotation and applying the criteria, the researchers identified four symptom clusters for (a) the total sample, (b) subjects with a history of cancer, (c) those without a history of cancer, and (d) those with ui. They identified three symptom clusters for subjects with rA (see Table 4 ). For the total sample, two symptoms (fainting and arm or leg paralysis) were excluded from the exploratory factor analysis because of empty cells in the bivariate contingency table. From the remaining 30 symptoms, six factors were extracted (c 2 = 160.2, p = 0.07; rmsr = 0.05; rmsEA = 0.01) and explained 53.3% of the total variance in symptoms. Of those, four symptom clusters having at least three symptoms were identified, each explaining 7.3%-11.3% of the symptom variance.
seven symptoms (fever, weight loss, vomiting, nonorthostatic dizziness, syncope, chest pain, and arm or leg paralysis) were excluded from the factor analysis for subjects with a history of cancer because of empty cells in the bivariate symptom contingency tables. From the remaining 25 symptoms, four factors were extracted (c 2 = 60.00, p = 0.27; rmsr = 0.11; rmsEA = 0.03), explaining 49.7% of the total symptom variance. The four symptom clusters identified explained 9.2%-14.3% of the total symptom variance.
Three symptoms (vomiting, syncope, and arm or leg paralysis) were excluded from the factor analysis for subjects with a negative history for cancer. seven factors were identified (c 2 = 137.6, p = 0.23; rmsr = 0.04; rmsEA = 0.01) and explained 56% of the total variance of the 25 symptoms analyzed using exploratory factor analysis. About 7.1% -12.8% of the total symptom variance was explained for the four symptom clusters identified. no unique symptom clusters occurred among subjects with or without a history of cancer. The following symptoms, however, occurred in symptom clusters for subjects with a history of cancer but not for subjects who were not cancer survivors: skin rash, itching, constipation, orthostatic dizziness, urinary frequency, and ui. night sweats was observed in the patients with and without cancer. loss of appetite and arm or leg weakness were part of the clusters for patients without cancer but not for those with a history of cancer.
For subjects with rA, four symptoms were excluded from the factor analysis (vomiting, fainting, leg or arm paralysis, and joint pain). six factors were retained (c 2 = 132.2, p = 0.17; rmsr = 0.05; rmsEA = 0.01) and explained 54.6% of the total variance in the 28 symptoms considered. The four individual symptom clusters identified explained 8.1%-12% of the total symptom variance. seven symptoms were excluded from the factor analysis for subjects with ui because of empty cells in multiple 2 x 2 symptom tables (fever, weight loss, nausea, nonorthostatic dizziness, arm or leg weakness, joint pain, and balance problems). From the remaining 25 symptoms, seven factors were revealed (c 2 = 75.6, p = 0.52; rmsr = 0.06; rmsEA < 0.01), which explained 51.6% of the total symptom variance. The three symptom clusters identified explained 6.6%-12.4% of the variance. One unique symptom cluster in the rA sample was not identified in the ui sample. Based on the symptoms included in the factor analysis for both groups, the cluster included loss of appetite, which had a positive loading value of 0.75, and weight gain and overeating, with negative loading values of -0.68 and -0.82, respectively. in addition to this unique cluster, the following symptoms occurred in rA but not ui clusters: night sweats, fatigue, nausea, back pain, leaking urine, and frequent urination. The only symptom that occurred in the ui clusters that did not appear in the rA clusters was orthostatic dizziness. 
Impact of Symptoms on Quality of Life
The researchers compared differences in the effects of symptoms on QOl reported by subjects with and without cancer; no significant differences were found between the two groups. They also explored differences in the effects of symptoms on QOl between subjects in study 1 and study 2. most symptoms were reported by fewer than 25% of the subjects in the two studies. responses to the effect-on-QOl questions were collapsed into two categories: (a) little or no effect and (b) a moderate, great, or extreme effect. The only significant differences in self-reported QOl effects between the two samples were for joint pain, involuntary urine loss, and night sweats. A significantly higher proportion of rA subjects reported that joint pain had a moderate to severe effect on their QOl than ui subjects (n = 384, 68% versus n = 117, 48%; p < 0.001). likewise, significantly more rA subjects reported that night sweats had a moderate to extreme effect on QOl (n = 37, 29%) than ui subjects (n = 1, 3%; p = 0.001). in contrast, significantly more ui subjects (n = 160, 43%) reported that involuntary urine loss had a moderate to extreme effect on QOl than those with rA (n = 41, 27%; p = 0.001)
Prevalence of Comorbidities
subjects were asked about the presence of a number of comorbid conditions. They reported an average of 5.4 comorbid conditions (sD = 2.9). subjects with ui reported an average of 6.2 + 2.8 conditions, whereas subjects with rA reported a mean of 4.8 + 2.9 comorbidities (p < 0.001). comorbidities reported by 5% or more of the subjects are listed in Table 5 . For the total sample, the most common comorbidity was hypertension, reported by 41% (n = 430) of the subjects. Table 5 also compares the prevalence of the comorbid conditions among subjects with ui or rA. When a significant difference (p ≤ 0.001) in prevalence was found between the two groups, most conditions were more prevalent among ui subjects than among rA subjects. The following conditions were significantly more likely to be reported by ui than rA subjects: coronary artery disease, irregular heart beat, hypertension, cerebral vascular disease, diabetes mellitus, digestive disease, and osteoarthritis. Only anemia and headaches were significantly less likely to occur in subjects with ui than in those with rA.
subjects with a history of cancer reported an average of 6.8 + 2.9 comorbid conditions compared to 5.1 + 2.9 among those without a history of cancer (p < 0.001). The prevalence of comorbid conditions was compared among subjects with and without a history of cancer (see Table 6 ). subjects with a history of cancer were significantly more likely to report having osteoarthritis (Or = 1.4, 95% ci = 1.1, 1.7) than those without a history of cancer and significantly less likely to have rA (Or = 0.57, 95% ci = 0.48, 0.66). Hypertension also was more prevalent among subjects with cancer (n = 80, 52.6%) than among those without a history of cancer (n = 350, 39.4%; p = 0.002).
Discussion
The findings of the study suggest similar symptom clusters among individuals with chronic health problems who have cancer as a comorbid condition versus individuals with chronic health problems who do not have cancer as a comorbid condition. This is particularly evident when comparing the clusters including fatigue, nausea, diarrhea, generalized pain, or sleeping problems. Other clusters that were similar between the two groups include (a) weight gain and overeating and (b) walking and balance problems. in fact, few symptoms were unique to the individuals who have cancer as a comorbid condition, and those symptoms (i.e., skin rash, itching, constipation, dizziness, frequent urination, and ui) are not commonly associated with the diagnosis or treatment of cancer. The fact that the findings do not point to clear differences in the symptom clusters between the two groups suggests that the symptom clusters experienced may be more related to the primary chronic health problems and other comorbid conditions in the subjects. When comparing the symptom clusters experienced by individuals with rA versus ui, less similarity existed in terms of the symptoms that comprised the clusters. shortness of breath, chest palpitations, and chest pain populated a cluster in both groups. many more symptoms were unique to individuals with rA. The findings also suggest that symptom clusters are comprised of symptoms that are related to an individual's current, primary chronic health condition.
in the sample, subjects reported an average of five comorbid conditions, with rA subjects reporting 5.2 and ui subjects reporting 6.2. Participants with ui were significantly more likely to experience comorbid conditions than those with rA. The vast majority of individuals in both studies reported that their cancer was completely controlled and that it did not or only slightly influenced their QOl. The findings suggest that having a history of cancer does not impart a unique set of symptoms and that the symptoms that individuals do experience are more likely to be driven by their current chronic and comorbid conditions. The findings are different from those of Dodd et al. (2002) , who found eight "symptom groupings" in a cross-sectional study of 100 patients with cancer who also had comorbid con-ditions. They reported the prevalence of eight symptom groupings, including no symptoms (42%), only pain (10%), only fatigue (6%), only sleep disturbance (8%), pain and fatigue (4%), pain and sleep disturbance (9%), fatigue and sleep disturbance (6%), and pain, fatigue, and sleep disturbance (13%). The comorbidities in their sample included back problems (65%), allergies (59%), headaches (51%), hemorrhoids (46%), arthritis (33%), and hypertension (30%). However, Dodd et al. (2002) examined the prevalence of a predetermined symptom cluster (pain, fatigue, and sleep disturbances), rather than a comprehensive symptom assessment. Thus, what additional symptoms were experienced and what symptom clusters may have emerged from an analysis of a more comprehensive symptom assessment are not clear. moreover, the subjects in the study were actively receiving cancer treatment and, thus, were at a very different point in the disease trajectory than most of the subjects with cancer in the current study. The divergent timing of symptom assessment also may contribute to the differences in symptoms experienced.
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investigators who used a priori designated symptom clusters. The current researchers found interpreting the pattern of symptom clustering within and between groups very difficult. However, they believed that evaluating a comprehensive list of symptoms using exploratory factor analysis was important when little evidence supported exploration of any particular set of symptoms that may cluster with one another. The findings indicating that cancer survivors were more likely to experience ui are similar to those of Keating et al. (2005) , who also reported that more cancer survivors (n = 960) had ui (p = 0.001) than individuals with no cancer history (n = 14,330). similarly, Deimling et al. (2006) reported ui among other symptoms in their examination of comorbidities and persistent cancer-related symptoms in older adults who were long-term cancer survivors. The characteristics of Keating et al.'s and Deimling et al.'s samples were similar to the current sample, with cancer survivors being older and more commonly female. The risk of developing cancer increases with advancing age. Therefore, advancing age and female gender may be factors that contribute to the likelihood of experiencing ui. ui is a syndrome that occurs commonly with advancing age, particularly in postmenopausal women. radical prostatectomy also is associated with increased risk for ui (Augustin et al., 2002; Kao et al., 2000) , and significantly more men had been diagnosed with prostate cancer in the ui study than in the rA study. consistent with the current findings, breast cancer was the most common malignancy in the cancer survivors in Keating et al.'s (2005) and Deimling et al.'s (2006) studies. Treatments for breast cancer can result in premature menopause in women who are pre-and perimenopausal at the time of diagnosis (reyno, levine, skingley, Arnold, & Abu Zahra, 1992) , and levels of reproductive hormones are significantly reduced in women with breast cancer who receive adjuvant therapy regardless of menopausal status (Bender, Paraska, sereika, ryan, & Berga, 2001) . cancer and cancer therapy may have an influence on some symptoms experienced by long-term cancer survivors. However, more research is needed to elicit information about the effects of treatment on symptoms in long-term cancer survivors. individuals with ui reported more comorbidities than those with rA. By contrast, individuals with rA reported more symptoms than those with ui. rA is a disease affecting multiple body systems, resulting in a constellation of symptoms that have been well documented (Burton & lloyd, 2006) . The pathology of rA coupled with the medical management of the disease likely influenced the symptoms experienced by individuals comprising that sample.
The researchers also explored the effect of symptoms on subjects' QOl. more rA subjects reported that joint pain and night sweats had a moderate to severe effect on QOl than did ui subjects. conversely, more ui subjects reported that involuntary urine loss had a moderate to extreme effect on QOl than did rA subjects. no differences were found in the effects of symptoms on QOl between subjects with or without cancer as a comorbidity. The results must be interpreted with caution because most symptoms were reported by fewer than 25% of the subjects in both studies. However, at least with respect to joint pain and involuntary urine loss, the symptoms that had a significant effect on subjects' QOl were those most closely related to their primary chronic health problems.
subjects with rA were significantly younger than those with ui, which may have been a factor in their symptom experiences. some evidence suggests that younger individuals with cancer experience more symptoms, poorer QOl, and more psychological distress than older individuals with the disease (Baucom, Porter, Kirby, gremore, & Keefe, 2005 -2006 mosher & Danoff-Burg, 2005; viklund, Wengstrom, rouvelas, lindblad, & lagergren, 2006) . multiple factors likely are associated with the symptom experience of younger individuals, including the effect of cancer therapies on reproductive status and less expectancy of disease and concomitant symptoms. conversely, older individuals may accept that disease and concomitant symptoms are a natural part of aging and may have had more time to adapt and cope with symptoms. Heidrich et al. (2006) found that the symptom experiences and QOl of older women with breast cancer did not differ from those of older women with other chronic health problems.
This secondary analysis has limitations. The information assessed regarding subjects' cancer diagnoses was limited to the primary site of the disease, whether the cancer was completely controlled, and whether the cancer had spread from its original site. Furthermore, it used a self-report measure but no confirmation of the validity of the responses. missing was information about the time of diagnosis, the type of cancer therapy received, and the time since the conclusion of cancer therapy. significant differences in age and education existed between the two groups in the study. The differences in education between groups may be related to the fact that subjects in study 2 were significantly older than those in study 1. The current results differ from those of reyes-gibby et al. (2006), who found that having a lower level of education, among other factors, increased the risk for experiencing two or more of the symptoms in the cluster of fatigue, pain, and depression. Future studies should be designed in such a way to examine whether age and education contribute to symptoms.
The assessment used in both studies was not specifically designed to evaluate symptoms commonly experienced by patients with cancer. Furthermore, the assessment was limited to the presence or absence of symptoms, provided no information about symptom frequency or severity, and did not offer the opportunity for participants to indicate whether Note. The bolded rows represent the only two comorbidities that were significant: osteoarthritis (c 2 = 14.4, p < 0.001; odds ratio [OR] = 1.4, 95% confidence interval [CI] = 1.10, 1.70) and rheumatoid arthritis (c 2 = 37.3, p < 0.001; OR = 0.57, 95% CI = 0.48, 0.66).
they attributed individual symptoms to their cancer diagnoses or to other comorbid conditions. Future prospective studies of symptom clusters in cancer survivors are needed and should include comprehensive symptom assessment that yields information about symptom frequency and severity and the effects of symptoms on QOl.
To tease out the relative contribution of a history of cancer to the symptoms experienced by individuals with a chronic health problem, a future study might compare individuals with a single chronic health problem who are cancer survivors to individuals with the same chronic health problem who are not cancer survivors. However, the generalizability of such a study may be questioned. subjects in the current sample actually may be more representative of individuals with chronic health problems who commonly have comorbidities. in fact, Keating et al. (2005) found that cancer survivors were significantly more likely to have been diagnosed with arthritis, diabetes, lung disease, or heart disease than those who were not cancer survivors. ideally, future studies should be designed to examine symptoms in individuals with a history of cancer and no other comorbidities. But, in reality, such studies may be difficult to implement because cancer occurs more commonly in older adults, as does the likelihood that individuals will have other chronic health problems (gosney, 2005) .
Conclusion
Additional prospective studies are needed to examine symptom clusters in survivors of cancer. As individuals are living longer with the disease, a comprehensive understanding of the symptom clusters that may be unique to cancer survivors with comorbid conditions is critical. Assessments should evaluate the frequency and severity of symptoms as well as whether cancer survivors attribute their symptoms to cancer or to other conditions. The review of previous research and this secondary analysis demonstrate the importance of developing and utilizing consistent measurements of symptoms across studies. understanding the unique contributions of chronic health problems to the symptom experiences of cancer survivors is important. The information will guide the development of interventions to manage symptoms.
